Introduction
(55%) was gradually added to this mixture with the homogenizer in running (1500 137 rpm). Matrices of each type were stuffed into metal moulds under pressure to compact 138 them and avoid air bubbles, and stored in a chilling room at 2 ºC for 24 h until analysis. 139 The preparation of each type of oil bulking agent was performed by duplicate using two 140 metal moulds for each type of sample. Each type of sample was prepared in duplicate. 141 These polysaccharide matrices with olive oil were used as pork backfat replacer in the 142 formulation of the meat batters. 
Preparation of meat batters.

145
Three different meat batters were prepared as reported in Table 1 olive oil as fat replacer were added and the whole homogenized for 1 min. Finally the 156 whole meat batter was homogenized under vacuum conditions for 2 min. Mixing time (diameter 3.5 cm, height 7 cm), which were hermetically sealed. The pH values ( as an internal standard to normalize the spectra as it has been reported to be insensitive The amide I band (1620 -1720 cm -1 ) was used to study the structural changes 347 occurring in the meat protein when pork backfat was replaced with olive oil 348 polysaccharide matrices in the formulation (Fig. 1) . This band includes mainly C=O (Table 4) .
360
There was a significant decrease (P<0.05) in -helix accompanied by a significant 361 increase (P<0.05) in -sheet and turn structure after animal fat was replaced by 362 polysaccharide matrices with added oil (Table 4) . These protein structural changes were 363 more pronounced (P<0.05) in the matrices containing inulin (MB-A/I). This is 364 consistent with the amide I spectra changes described above ( decrease was more pronounced in MB-A/I (Fig. 2) . These results suggest that the 400 protein cross-linking could be due largely to this type of hydrophobic contact between 401 aliphatic protein side chains, which tends to be greater when inulin is present in the oil 402 polysaccharide matrix.
403
Lipid structure. Raman spectroscopy also provides information for structural 404 characterization of lipid molecules. Spectral region 2800-3000 cm -1 was analysed to 405 examine the lipid structure. In order to eliminate any spectral influence of water in the 406 samples in this spectral region (2800-3000 cm -1 ), the spectral contribution of water was samples were then appropriately subtracted using the heated raw meat spectrum, based Additives added to all samples: 2.0 g/100 g NaCl; 0.30 g/100 g sodium tripolyphosphate.
*Meat batter formulated with pork backfat (MB-PF) or a combination of olive oil, sodium alginate, CaSO 4 , sodium pyrophosphate and dextrin (MB-A/D) or inulin (MB-A/I) as fat replacer. 
